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Abstract 

The serum metal profile is a good indicator for hepatitis C virus infection as serum trace element profile reflect a significant 
variation in HCV patients. The present study was aimed to evaluate variation in minerals in HCV patients as compared to normal 
controls as indicator of HCV. HCV positive patients from different hospitals of Lahore and its adjoining areas were taken as 
experimental subjects. The control group was included after thorough medical and lab reports verifications of metal levels in 
normal range with no other disease. The serum was stored at -25°C until analyzed for Na, K, Ca, Mg, Co, Ni and Pb. The 
estimation of different metal was performed by using Inductively Coupled plasma optical emission spectrometer (ICP-OES) in all 
normal controls and hepatitis C patients. It was observed that none of the metal had significant differences (P>0.05) at serum 
level between HCV patients and controls both in male or female groups indicating no direct effect of disease on the metals except 
Ni. It was observed that Ni metal was not present in the serum of HCV infected patients where as in controls normal levels of Ni 
were observed. No previous supportive work on the issue could be traced, which needs specific study. It may be assumed that 
none of these metals can be taken as indicator of HCV for early disease diagnosis. 
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Introduction hepatitis out of these 20% to 50% of these eventually 


Hepatitis is an inflammation of the liver. Viral Will progress to cirrhosis and 1 to 2% will develop 
hepatitis refers to several common infectious diseases liver cell cancer after 10 to 20 year period. Once 
caused by viruses that attack the liver [1]. The most getting inside the cell, the virus directly damages or 
important types of viral hepatitis throughout the kills the cell [4]. Human occupational exposure to 
world are hepatitis B, and C [2]. Hepatitis C is a viral metals occurs primarily via inhalation and ingestion 
infection of the liver. When the liver malfunctions or Of metal-containing dust and is particularly high 
infection continues for six or more months, it is | among stainless steel welders, miners, and metallurgy 
known as chronic hepatitis. Hepatitis C viral workers. Metals generate reactive oxygen species and 
infection (HCV) is a form of hepatitis caused by an other reactive intermediates or react directly with 
RNA virus. HCV accounts for the majority of the DNA [5]. 

hepatitis cases previously referred to as non- A, non- In a study on hepatic encephalopathy [6] it was 
B hepatitis. The hepatitis C virus was first identified determined that iron Mg and Zn are significantly 
and described in 1987. In 1990 a hepatitis C antibody decreased due to hepatic function disturbances and 
test (anti-HCV) became commercially available to need supplementation. In another study [7] surface 
help identify individuals exposed to HCV. In 1995 enhanced laser desorption/ionization time-of-flight 
the hepatitis C virus was seen for the first time ever mass spectrophotometry (SELDI/TOF MS) was used 
by scientists with the aid of an electron microscope tOo identify serum protein biomarkers liver disease 
which was enveloped and encased with glycoprotein Progression by estimating metals but the results were 
peplomers or “spikes” [3]. variable. 

This infectious process and the ensuing host immune The present study was designed to find a trend in rise 
response lead to cell a damage that is the hallmark of or fall of the minerals in HCV patients as compared 
liver disease. At least 70% of the individuals who to normal controls as indicator of HCV. Main 
contact HCV will develop chronic infection and objective of the present study was to compare the 
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blood serum levels of Na’, K*, Ca™, Mg”, Co”, 
Ni™* and Pb™ metal ions between HCV patients and 
normal persons and to see if serum 
electrolytes/metals can help as indicators in hepatitis 
C Diagnosis. 


Materials and Methods 

The experimental work was carried out in chemistry 
department of the University of Punjab, Lahore and 
at Institute of Molecular Biology and Biotechnology 
(IMBB) of The University of the Lahore, Lahore. In 
all one hundred (100) individuals (50 HCV patients 
and 50 healthy controls) were included in the study. 
These two groups were further divided to two sub 
groups having 25 male and 25 females) in each. The 
HCV positive patients from different hospitals of 
Lahore and its adjoining areas were taken as 
experimental subjects. The control group was 
included after thorough medical and lab reports 
verifications of metal levels in normal range with no 
HCV other disease. The informed consent was 
obtained from all patients and control individuals. All 
the HCV patients of both sexes and the control 
individuals were between the ages of 35 to 60 years. 
All the HCV infected patients included in the study 
were in initial stages of liver damage as revealed by 
liver scan of their records and had Hb conc. above 
9g/dl. Inductively coupled plasma optical emission 
spectrometer (ICP-OES) was used to estimate Co, Ni, 
Pb, Na, K, Ca and Mg metal Ions in the blood serum 
of HCV infected patients and controls. The 
estimation was done by standard curve drawing. 
Results were analyzed statistically by applying 
ANOVA and t test for the calculation of means/ 
statistical significance between metal levels of 
patients and controls (steel and Torrie, 1982). 


Results 

The results of present study are presented in Table 1 
pertaining to serum metal levels for HCV patient in 
comparison with control group with statistical 
significance. Sodium (Na) metal ion concentration in 
25male and 25 female HCV infected patients and 25 
normal persons (male and female each). There was 
no significant differences (P>0.05) in serum Na 
concentration between HCV patients and normal 
person both in male and female and within the 
gender. Results obtained for the serum potassium (K) 
metal ion concentration (table 1) in the same subjects 
has been presented in table. It showed no significant 
differences (P>0.05) in serum K metal ion 
concentration between HCV patient and normal 
person both in male and female similar to Na ion 
results. Serum calcium (Ca) metal ion concentration 
in HCV infected patients and normal person (male 
and female) it again showed no significant 
differences (P>0.05) in serum Ca metal ion 
concentration between HCV patient and normal 
person both in male and female between or within the 
groups. Determination of serum Magnesium (Mg) 
metal ion concentration showed no significant effect 
of HCV on serum Mg metal ion concentration 
between HCV patient and normal person both in 
male and female(P>0.05)within groups or gender 
values for Mg. Results obtained for the serum cobalt 
(Co) metal ion concentration in HCV infected 
patients and normal persons (male and female) 
showed no significant effect(P>0.05) of HCV on 
serum metal ion concentration between infected 
patient and normal person both in male and female. 
Serum Nickel (Ni) metal ion concentration also 
showed non-significant changes (P>0.05) between 
HCV infected patient and normal person both in male 
and female (Table 1). 


Table 1: Statistical Analysis of Metals ion Serum levels of HCV patients and controls 


Concentration in PPM of HCV Infected 


Concentration in PPM of HCV 


Sr. No. Metals Patients n=25 Control Patients n=25 p Value 
Male Female Male Female 

1 Na 3.578 0.193 3.511 0.283 3.108+0.142 3.140+0.159 8.49 

2 K 0.210+0.052 0.209+0.0515 0.160+0.020 0.177+0.029 2.25 

3 Ca 0.105+0.032 0.087+0.012 0.088+0.023 0.092+0.005 0.55 

4 Mg 0.048+0.011 0.051+0.011 0.028+0.005 0.032+0.0004 39 

5 Co 1.958+1.362 1.716+0.782 0.878+0.800 0.453+0.314 12.8 

6 Pb 0.800+0.656 1.284+1.180 0.564+0.431 0.527+0.251 1.91 

7 Ni Nil Nil 0.259+0.175 0.276+0.151 31.47 


Significance: p<0.05 


Discussion 
Looking at the results somewhat higher level of 
sodium was found in the blood serum from male 


patients and controls though the differences were 
statistically non- significant. Serum sodium (Na) 
concentration in HCV patients (male and female) as 
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compared to normal individuals did not show any 
significant effect (P>0.05). These findings were in 
disagreement with the result of Irnius et al [8] who 
conducted a similar study and reported higher sodium 
levels in HCV patients but non- significant, which 
might be due to stage of the disease which may be 
different in all studies. The lower serum potassium 
levels were observed in HCV patients but the 
differences were non- significant (P>0.05) and level 
of potassium in male or female as compared to 
controls was also similar). 

The level of K metal also compared between male 
and female separately which showed slightly higher 
K ion in females as compared to healthy control 
males and the difference were similar which 
correlated with the findings of Irnius et al [8]. 

The serum calcium levels of HCV patients compared 
with controls both in male and female groups also 
showed similar values. These findings are in 
agreement with the previous researchers’ reports [9]. 
No relation was observed for Ca metal ion in HCV 
infected patients with HCV or control. There were 
slight variations in metal levels within and between 
the groups which might be due to individual disease 
status but no statistically significant differences were 
observed. 

Serum Mg metal ion concentration increased with the 
increasing duration of the illness but insignificantly. 
Contrary to the findings of our study where non- 
significant differences existed (P>0.05) in serum Mg 
levels of normal and HCV patients, Versieck et al 
[10] reported significantly elevated serum Mg levels 
in HCV positive cases (P<0.05) as compared to 
control persons. These differences might have been 
due to severity of the liver damage, because the 
patients included in our study were in the initial 
stages of liver damage. 

Serum magnesium (Mg) concentration in HCV 
patients males compared to normal individuals 
showed non-significant differences (P>0.05) in HCV 
patients as compared to controls.). In contrast to these 
findings Bukhari et al [11] reported significantly 
lower Mg level in serum of HCV patients as 
compared with normal persons. The results of 
different researches may be different due to the 
duration or severity of cirrhosis or other 
physiological factors confounding. 

Interestingly, according to the previous research of 
Guo et al [12]. The concentration of Pb ion was 
found to be higher than the normal range in HCV 
patients, which is not in correlation with the findings 
of present study. However no traces of Co and Ni 
were found in either of the selected samples with 


Hepatitis C in his research. This correlated partly 
with the results of the present work where Ni ions 
were not found in HCV infected patient but was 
present in control group serum. 

In the present study inductively coupled plasma 
optical emission spectrometer (ICP-OES) was used to 
analyze this metal ion in blood serum of HCV 
infected patients and control samples. According to 
the previous research of Steel and Torrie [13] Co 
metal ion was not found in the blood serum of HCV 
infected patient but was present in control group. 
Serum cobalt (Co) concentration in our study in HCV 
patients (male and female) as compared to normal 
individual showed non-significant difference. These 
finding are in disagreement with the result of Irnius et 
al [8] who conducted a similar study. Serum cobalt 
(Co) concentration in HCV infected patients male 
and female as compared to normal same gender were 
also similar. 

According to Thimmaraju and Biswajit [14] Pb metal 
ion was found in the blood serum of HCV infected 
patient. But there were no significant change of this 
metal ion with HCV infection. Metal ion was higher 
in male as compared to female but in control samples 
female had higher Pb levels though the differences 
were non- significant (P>0.05). The findings are in 
correlation with the results of our study where no 
significant difference was observed between serum 
Pb levels in HCV patients or controls in both the 
genders. It could be suggested that a series of 
controlled studies should be executed for the 
determination of different trace elements level in 
patients suffering from chronic hepatitis before and 
after treatment in order to ascertain their probable 
role under the local environmental conditions. 

Nickel (Ni) metal was not present in the blood serum 
of HCV infected patient but present in trace amount 
in the blood serum of normal persons which 
correlates with the findings of the present study. 
These finding were in agreement with the results of 
Willieet al [15] who conducted a similar study. 


Conclusion 

It can be concluded from our results regarding the 
level of these metal ions in the blood serum of HCV 
infected patients and their comparison with normal 
persons that, sodium, potassium, calcium, 
magnesium, cobalt, nickel being similar in both the 
groups may not be considered as indicators of HCV 
and have no correlation with the chronicity of the 
disease in both the genders. The absence of Ni in 
HCV patient’s serum was only supported by only one 
researcher reported above and needs specific work. 
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The excess or deficiency of any of the metal may be 
taken for individual case with its correlation to 
specific symptoms if observed in any patient with 
some other disease along with HCV. 
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